CONVERSION FACTORS
Temperature in degrees Celsius ("C) may be converted to degrees Fahrenheit ("F) as follows:
"F = 1.8 * "C + 32
INTRODUCTION
Contamination of water resources from stormwater is now recognized as a major problem. Many human activities contribute to this problem by producing pollutants that are mobilized by the energy of rainfall and transported in stormwater to streams, rivers, lakes, and ground water. Generally, the pollution carried by storm runoff does not come from a single identifiable source. This type of pollution is referred to as nonpoint source pollution. In recent years, government regulations have been implemented to reduce the severity of nonpoint-source pollution caused by urban stormwater.
Current Federal stormwater regulations (U.S. Environmental Protection Agency, 1990) apply to cities having more than 100,000 residents. These cities are required to identify the type, concentration, and amount of pollutants present in stormwater. Such an analysis is accomplished in part by monitoring the quantity of precipitation and the quantity and quality of storm runoff from watersheds with differing land-use characteristics.
Purpose and Scope
To assist with characterizing stormwater quantity and quality at Nashville, Tennessee, the U.S. Geological Survey (USGS), in cooperation with the Metropolitan Government of Nashville and Davidson County, established a stormwater monitoring network consisting of five urban watersheds ( fig. 1 ). Each watershed was selected to represent a different type of land use in the Nashville area. Fifteen samples were collected, three at each of the five sites. This report presents rainfall, streamflow, and water-quality data collected at these sites during 1990-92. The waterquality characteristics for which data are reported can be grouped into seven categories: volatile organic compounds; acidic organic compounds; base/neutral organic compounds; organic pesticides; trace metals, cyanide, and phenols; conventional pollutants and PI-I; and additional constituents and physical properties.
Description of Monitored Watersheds
Land use in the metropolitan Nashville area is composed of approximately 40-percent developed land and 60-percent undeveloped land. The developed land is approximately 'IO-percent residential; 12-percent commercial; 7-percent industrial; 7percent public facilities, roads, and streets; and 4-percent other urban, including parks and golf courses. Watersheds selected for the stormwater monitoring network (table 1) allow for characterization of storm runoff from areas of residential, commercial, and industrial land use.
Storm runoff from an area of concentrated commercial development was monitored at Spring Branch near Spring Branch Drive (watershed 1). The monitoring station was located 200 feet upstream from the bridge at Spring Branch Drive about 200 feet from the intersection of Spring Branch Drive and Edgefield Junction Road. Approximately 50 percent of the 1.02-square-mile watershed is occupied by a commercial retail mall and strip commercial development. About 30 percent of the watershed is medium-and high-density residential development. The remaining 20 percent of the watershed is divided equally between industrial development and undeveloped land.
Storm runoff from an area of industrial and wholesale commercial development was monitored at a small tributary to Browns Creek near Lester Avenue (watershed 2). The monitoring station was located at a footbridge approximately 500 feet upstream from the culvert on Lester Avenue about 2,000 feet from the intersection of Lester Avenue and Lafayette Street. Approximately 40 percent of the 0.48-square-mile watershed is industrial development; including chemical storage, truck fueling and maintenance yards, and warehousing. The remaining 60 percent of the watershed is commercial development.
Storm runoff from an area of medium-density residential and strip commercial development was monitored at a tributary to Mill Creek (watershed 3). The monitoring station was located at the bridge on Glenrose Avenue 500 feet west of the Interstate 24 overpass. Approximately 70 percent of the 1.17-square-mile watershed is occupied by medium-density residential development, 15 percent is strip commercial development, and 10 percent is transportation and railroad development. The remaining 5 percent of the watershed is industrial development and warehousing.
Storm runoff from an area of low-density residential development was monitored at West Fork Browns Creek (watershed 4). The monitoring station was located at the bridge on Glendale Lane about 0.5 mile east of the intersection of Glendale Lane and Granny White Pike. The 1 Sl-squaremile watershed is fully occupied by low-density residential development.
Storm runoff from an area of industrialtransportation development was monitored at McCrory Creek (watershed 5). The monitoring station was located at the bridge on Ironwood Drive. Approximately 25 percent of the 7.31-square-mile watershed is occupied by industrial-transportation development and 20 percent is medium-density residential development with strip commercial development. The remaining 55 percent of the watershed is undeveloped land. 
METHODS OF STUDY
Collection of hydrologic data during storms and for the purpose of meeting Federal regulations requires specialized procedures. The following is a description of the data collection and quality assurance procedures used for this study.
Discrete water samples were manually collected at approximately B-minute intervals for a period from 2 to 4 hours depending on the duration of runoff. A flow-weighted composite sample was prepared for each storm by combining the discrete samples in equivalent proportion to the volume of storm runoff represented by the discrete sample.
Data Collection Procedures
Each of the five sites was instrumented with a rain gage and streamflow gage ( fig. 1, table 1 ). Rainfall hyetographs and discharge hydrographs were recorded with automatic instruments. The instruments record rainfall amounts and streamflow discharge every 5 minutes. Rainfall data are used to characterize storm duration, storm intensity, and antecedent moisture conditions. Streamflow data are used with water-quality data to determine event-mean constituent concentrations and storm loads.
The samples were analyzed for numerous constituents and several properties (table 2). The flow-weighted composite sample was analyzed for all constituents except volatile organic compounds, cyanide, phenols, fecal bacteria, field pH, water temperature, oil and grease, field specific conductance, and suspended sediment. Values of the latter constituents were determined from one or more of the discrete samples. Results of these laboratory analyses were assumed to be representative of the mean value for the total amount of runoff produced by tire storm.
Samples of stormwater were sent to the USGS National Water Quality Laboratory in Arvada, Colorado, for analysis of all constituents Base/neutral organic compounds (Fishman and Friedman, 1989) . During this study, several constituents were analyzed using two methods. The change in laboratory methods was the result of a revision of laboratory analytical schedules, which was implemented in late 1991 to provide a more thorough and economical water-quality testing program. In most instances where a constituent was analyzed by two methods, the first laboratory code applies to storms sampIed from January 1990 through August 1991 and the second laboratory code applies to storms sampled from September 1991 through the end of the study.
Quality Assurance Procedures
A program of quality control and quality assurance of the field and laboratory methods used to collect and analyze all water samples was executed throughout this study. A procedures manual was developed to provide field personnel with a standard operating procedure for collecting, handling, processing, and shipping water samples. Standard forms were developed and used for field data collection, to request analytical services, and to provide a chain of custody when shipping water samples. The purpose of the quality assurance and control program is to ensure the accuracy of the data presented in this report.
Quality-control samples collected during the course of this study included field-equipment blanks, trip blanks, and replicate samples. These samples were collected, handled, processed, and shipped to the laboratory following guidelines set forth in the procedures manual.
Field equipment blanks had concentrations below the minimum reporting level (MRL) for all constituents, indicating there was no field contamination of the samples. Trip blanks also had concentrations below the MRL for all constituents, indicating no contamination occurred during transport of the sample from the field to the analytical laboratory. There was no significant difference between regular storm samples and replicate samples, indicating that the field techniques used to prepare the sample were performed with precision. Furthermore, the U.S. Geological Survey National Water Quality Laboratory performs continuous quality assurance and quality control of the laboratory equipment and techniques used to determine the values presented in this report.
Laboratory spikes for organochlorine pesticides were done to evaluate potential analytical recoveries. Average percent recovery was 92 percent, indicating possible matrix effects on certain spiked concentrations, or slight variation in the degree of precision of the analytical technique used in the analysis.
RAINFALL AND STREAMFLOW
The location; date and time of storm and sampling; rainfall amounts before, during, and after sampling for storm; volume of storm runoff; and the volume of runoff sampled are provided for each storm (table 3) . Storm-runoff volume was computed as the area under the streamflow hydrograph during the period considered to be a 
